Studies on the Bark and Wood Anatomy of Some Verbenaceae by Singh, Krishna
STUDIES ON THE BARK AND WOOD 
ANATOMY OF SOME VERBENACEAE 
II 
Dissertation submitted 
in partial fulfilment of the degree of 
MASTER OF PHILOSOPHY 
IN 
BOTANY 
^•rf In ComDnti 
•IT: KRISHNA SINGH 
DEPARTMENT OF BOTANY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
19S0 
t 
(I-
2 S AUG I99|i 
CHECKED-20C ^r 
sajr all m^ MUmB mA thm0i%9 to 31% vltli eqr slni 
f ix«d on iCiB| the fl«lf of tUy th* Mnipot«t mA 
9mipT9»m%f tb« loiiroo of all InovlodgOi lifo ani 
mivorfo. Uholo knoirlodgo ihinot llko tho tw aa4 
rovoolt tho S^ proM to ott«ia arahM viio is oil i^ oooo* 
mittk 
it 
mmmB 
3hla is td emtUtf ^ml tli« AittcrtaUoa antlU^A 
'*Sttxtlts on th« btfle and voml aaato^f of •««• 7«rtoia«««««" 
•uliHltt«d to tht iXlgitfii imsila flilir«^si^9 ilig«rii, i t 
a ftithf»l^ roecnrd of th« woris earriod oal bf Mrs* KrlslsMi 
3 i n ^ ia jp«rti«l ftilfllMnt of tho ro^uiroMntf for tho 
•vard of tho doi^ot of Maolo? of FhllOioplir* 
lioettaror 
Di^irtMBt of Bottny 
I vottld i lk* t9 mf^9BB my itmp pm^mk^ i#p»«eifttioft 
to Dr. H.X.i* Ktiaa fot hiB ixkefSXVlm g^daat* aiii «a»s%nii« 
Uv« tritielttt* 
I vliOi to «ipr«M ^f tinotr* iTftUtad* to !^» 4«K*ll« 
(jliottt* tm biB WBltiMblB BAwieB «ii4 faff«ttian« on VAriotts 
Mf«et«, atad to Profotsor M«M.ft.K* Mtrl'Al^ Bood, Ooparteiiit 
of dottnyi for providing nBcBBBmtf rotoareh f«eU,itios« 
I BM BXBO thvakfitl to wf 7«V«NNI ImolMnd Xr« MadUm 
i^idMi i ini^ id%o gaifo M Intpiratioii md ateli noodtd 
Co-
ooo|>oration Alt^oogli* FinaUy I t«ko this Bfpmttmitf to 
ftoteovlodfo ^0 holt roi^orod %f wr lobsrAtorjr oolloftiuoa 
Mrs* ahatauui KIMUI, Hr* farif Oatr iiddi^uii Mr* JliMd 
Htttaiii Mham and ^f friiiid llrt. ROSIUHI JQita* 
May 1980 
MmJmmMmmilkmJmJLmiimimSti 
KJUMmmSt* 
a* Flan 9f vflrk ••• 6 
3» B&rimt of I4t«p«%iir« ••• 7 • 9S 
4* tittSiodoJlOir ••* 6e » 77 
S« iippao^lz •«• 78 • 81 
6« MbiiOfri^liy •«• 82, • lOS 
m^m&mmm 
^m% ^  Mi^ i Hist itltt. f f«te i '%i i t 4ci^ « ^ K f^t^- ^ 
m 
Hem-tim C*^pi# ]P«i| l i r i ^ l^&l l«0ir4 l » l t Eteiti « ^ 
^ » &eR# m^ mm. mm§: It It uteri pi^Mi'^ t t l i i ^ t Hit 
w%0M Wj^m^* Milt® i» tei^^ M pn ^  i ^ ipi^i!lt wm^ 
i i^r ^w ^i i i^ ^1^ ^ ^ @f fl^iSLt ^ttJ^mMit i^NT ^ i 
mm'^^^^ ^ ^ ^- yfS'^m titter miM^ m^ m mmh silntsl^ Mi 
Wm lis of 0mmBl mmmm^* i t t t mi I# leM mm% i^raei* 
mieir ^ i^igmt0f all. t ^ tJHtgymi umlsMt Ibe mm^m 
ilKxit mM df a plaitf 1^0 tsmk mm^^km pittmstf ^mm^ 

1^ iiisr i^ ii^ 0ii« 
I I I aitoir #f larii*^ 
nmim m u^a^mm 
tet ^wlni t ^ ftffil ^ ^ ^ ^ i ^ i ^ $^^ %M^^ a i i i i f t iMi 
ai© t§' i^M^ ^ i ^ i pir^. i i mr iwie i^s* ^ i ^>i#ittii i 
m&^ tm^^ y^mst l^^iiH m§^mm^ l@ ^  ^ » ^ s % piar^ii 
mm ^s^ms^m^ ^&m%. idtusai^ n^i^iiliigi m^Wm M ^ssA 
'hitHii^ii ^ i 'tern *§iife^ s^ « Cliii# «il ^li 'miMl 1^$h 
wm% .pit fmmm^f m^ #f ibl^ l^lit m immM^ nm %»h» 
m^. ^e^ mm ^^&^^ iiiftl ite n^lJi^' #r ituiit^ Wm 
pi^ flgyii iiviiif ^i ' IMI ^#%' fiWi nr i^ - ^ti^il 1^  ^m. m^ 
m mmmMmf -s^mk^ M^0 'Sm mm m^^mMw^ s^&$m M-
mm m m^ m^m^m^ mm^^^ mf mm ^ mM ^ mm 
Mm im%. im^ m^^ ^' ^fimmM m^mim^ mt mm^^mw^ a i^n -^
i^in -n^ppwai^ mm It t&iftii -m&m^ ^mm^ Im^m- 'mm^ 
^wi^ ln a^  nsr^  m m$ i^lM irwi M^& mt m ^msSm^ fmsts 
© 
^m$msm im t^ ^ mm mmim^m$ iipi^teit turn 0^im 
f^ r9|. #€@i tti& ti. ^ m^g mm%mim$ wm^ m Wm i^lf 
umkm. ^sm. ^^sM mm ii#t m ^^^ $m &^^m%. s^i^ m^ 
iii$^i^tfr 30imi 0f ^iii ^^ i®iit It m^ mm lit i l i^^ ^$^Wm 
m 4iil^ 1^1 '^^1^ »im$m^ n^tl -^ ^ Ulttei §mmmm ^ 
fIrBitet iii.#i # ^ ^ itiiiii^ If: tin mSmm 'IPBM« i^^i»i^ri 
1^ 
^mm^j^ g ^ i i mgf. '%M^ ^mm^ ^^ ^»^mm piUi ^m^ 
m^ 1m% m$ ^m^»^^ mMMm prnm* At l ^ mim HIHI ^^mm 
m^ fm^ wmiM ^^b^^ BM^ iiiii»ri% i^^ ^ ws^mm-
l^ ii»i' IH l^^ f. 1^ iiii^^ta^ i i ^ lii i^ gMii 1^1: iiilf @^^  
m^$m% .fti ^ si^m ^m»- :Wm^ mm w^giA^ mmmmM. ^ % 
^mtm^ mm ^mm^^^ t t H i &mim ^ pi^iMmlliii M 
^ # ^i^i^y^ ^itfIjn ^ Ml i i l i i i i iP i l '«(ir^v« ^ ^ 
I s i i t ii^®^^ i £ ^ ^piiiiti«-i ^^^$M^ 4m^^ H ^ § i ^ 
^jlf^fSSiSlpi flpSMW''' •'wtw^'i|^4*TtPWff"IW'PW^'^iPfcw " ip^^ ^Klf-'>09tv^^' 'w^^BBBPSSp '•W^B'P'TIWWB'^. ^W*WPi^B' ^B^^ ' * ' ' ' ^l^^f ^/Hfr^^ft^ ^^ttf'™ 
pTdldi^t^^ #r list J M H @'^i^@f^|i^ 
m 'Urn. i«ii it^^^jiSi m^ i^mm m tmrnt- tM^ m ^M 
^m^m^ ^^immM i^mm^^d, Mi)» 
jg| .Hit CBicil ^ ^ m m^vmim l^e In imti»b' ilsi ^m^m* 
wm% m- wmml w^m^& mMi wM, wm^^mm^ list mm 
^^^m ^mt ^ ' ^m^m% M tlmp^^m #f i^ . trim -IM s^iiiMi-
^ inAi p i ^ m li" ^ wm^m^ -^smm%$^ mi^mim: In i^@ 
pmtfmm^^ iiilii is ^^Mi m ^ M^«i^ fit piirt urt- $mm^ 
1;^  fl^ mi^^ #f ii€ii#iil liiliiiii l^ im .^ n^ite liMiiili, m^iifii 
iM i^^ ^ mm^M'B '^mmm pl^lni ^ mr&. n ^^i^ l i i t iiriii 
^ i i t a l i & fMiil art .firl^iiii i# ^i^ niS l ^ i««« ^ ^^  
pr^ Ni^ t iii tit MtmA WMM m if^ ^ ^m^MJ^^ t§ Isr^ eMM* 
Mm $SM VMM- ^1%. Mmm m»^- ^  ^ t ^ i i «Nil ^m% hm^ 
mm mmm^ p ^ l i ^ «ip in. i^ y#i. -^ ^ firi^iiiiii^ IMI I»: 
m tup- '^1^ l^ 0tt. fm^ iim% '^m ^m riig pwmm 
M W^^ol $am%t^« 1^ wtUl. Ipii«. psiiPii #f flag pipii^ 
ir^.. In ^^ii'fttt ^«^4»^ mm ^^MlfU iBtmmmm}^ -Ipmi 
mm im% mm^- mmmm m^m m^m mm mk. m^mm 
#%r»t^ t^  In ^^ m^ mA. Wm wim- Wm* Mm^^ m^iMsm 
M 
^ i m^m^^mw ^ l « &i MSSMSk ^^ -mm^ 'wms^ mmmmii 
tmsAt- Wmmm^ ^mm- m-€ mm Mm^^^^mm iNMi M ^M^ 
•^m pt^m^^' b^ itl^ ^ i ^ ^^- ^ ^^ w^mii$ms^im 
fmm ^m ^m^&mf':^m». ^mm^ ^^ tlwm§... m^^%$ f^mm 
mm 1mm- t^^M^ in 'mm t^mi at MW.^-^m tPm'^m^^^ 
mM).m tmm ^mm^^ Urn l a ^^ ^ » t%:^m>^m^sidM m& 
'^sul^t m iiptftt0 liii^i f » ^ i i^^ » I^gii% %»:. %meM^ 
lift 1^ fmm- itet «» Mmm m m0^iM$Smm0 ft^m 
S3it l iJJ. « a ^ I ^ I M ^ l i i #rs»(il af <iii^ yrciMMi% '1^ 
i» lilt $^mMmmMm t f ii^ i^&ii«. ^DH I ^ mmBtM sm mm. 
^m 
m toil t^al $B ^im^mt mi, w^fm^^ itt^iiBWi i^i!^i» 
tei^wi mffmm pmtmm w^^^ mm$$m #f im^^^ ^ ^ ^^h 
«i4 Wiitei i^Hit iltei lit litxfii* i^msm wm^. i t t i ilte* 
llmt Ite i^ttJii J^  j^i«pir<«i# nPil. mm %mm^' ^mk Hmm In. 
l i ^ ^ m^m M ^mt i ^ ^ i i^ . liiii^  $M ^m^ W^m mm%m 
18 
-^^ i^^ iM't m^ ^m^ l i i f^ mts^ i^^ ^^  i^ . iSMh ^^m 
m 
^mm^m- M m^ $Mmm^^ fm^mm ^$^ turn mfi^^iM 0m 
wm^w^Umlm'^ ts^riiii^ miMi$&^ lin^^^tii mM» 1^ 
pi^l^gi^^ iriit^^^t« mm i^te %p« i»f ^^m Mftmmt 
m m$m ci^fi m^ wmm ^ g^. mm^. mms^. ^ mm 
m 
Mim ^ t i^l^^lf IMiMti^i #»i^%l C Mm liff >* "Ms 
tm^m&' m^ ^ ^ m^M wi M^m^^$ ^MA liiMi pl^mm 
Mm tim pr^^^^t^i ^ t miM ^ Wm latter' i M ^ t^mi* 
Wk 

23 
is eos^Xo^l^ dw(Si4 of ifor^ * M plfiKi^  tlid^ ^^ i^ ^ *^^ 
b& mm in mAm pmiUm #f t^- i^ii i^ftf ^m^tm* tMm 
Th% mst emmia tr/p^ 0t ts^iimeis^smmm rasrt i i l ^ t in iMeh 
the eisil^ ml p0tt%m ^ t ^ ir^ i« msltiatiaria^ mai emiiflt 
of i^ tadiiil% e^ <%igaiii «#llii iM|.«» %M WP9^ ^^ Imm 
Qds&f @«3ii:tai» tilt mrns^^ ^ ir«ii«iil.l^ «l<3iig«^4 «i«i.u« 
Somtistes the r«i^i^l|r »ldQf&to<l @4^ 1s «r# #iirT(iixi^ »a ^ 
plmU »*f*| .ii^ ii^  M i M ^ i ^ iKp^i ^ v«rtit«d.ir 
t?0 Qlmsi,f^ turn W^ 4iffs^itil -wstk r^s hme m^- f t t IM 
msm ..p^tlr ^ ^'w ^ tte fmt Wm% ma^ w»^(»'& hm% 
«ir Mils fir elMitflei^iiOi^ M^ fym^imm m^ M^lmmimmm 
«^MM iM irn^ mmpUm;!^&$. ma^ m% pmm&% test iipma ^ftami^ 
eteo4^  ii»iti ^^ iia.# '«^iiirt 'irisrir mi^ Bti^n^ m ms^ at t^Xm 
^smm %m min. .pt.t^ Ri(i« mm t i t wmmta imm m^^^^^^ 
rlufi tfs^  wM i$ ^^^ Mffmm ^ mm»m y^^M w$,^ 
im^^MM M ^ss m^l^ mM mm w^iM$^ t$m psmm^ Wmmm 
0t l^jitrtit t M^») ^S# t iyi»l3*r ^^® t « i ^ mm^B^mmMf 
wi^'Ui sciiiMssw imm^ wiu im m^m$M mm^sA m& 
i^n tins pm-mn. ^^mm ^^mm$ It m M^>^ 
mm vmw^M In i^^afi^t^a^ i^ Ksa ire tm^^ mm la tlie 
fmmmmm^ cng^oiilr pftiiml pmm mm. mml^ wMm^ 
sis«ai «r mm&X^ Um i@r^st imm^ Mim:m%* ^mmeiS^ 
^ r^#iliA0nHif i i i i a t o t e » smmM&t mmstk &IMM& »»^  
imm%^ flillila :^t!i@D^  JUnif mws^ tm t& mms^ffm$ 
mm^m^ di^niiits ^ly^n^ «irii€iiat@ -mm^^kme^- pmmn.^ 
w 
im^mm^mmi w^mm^^^m^ fitti&i ^l^ii% tlMyLi# im 
^ f f l l M i ir«»^^ flat priiimtf . | ^ ^ wsMm itPi^ 
^m%^' hs^»^m^xm% ^ t i l# f ^ ^ l s ^ i ^ i r |jif@if tai^iift t# 
mi ^ici ^ i r oott^  #^ %3 M|^ ttit Mi.M.iij^^^ p i ^^ 
^mim0^ pgri^^iiMiftt i%@i fiffSitt' ^ ^ l i i ^ MHil il^irtt. 
a«0/isilt M^ %^ B wm^ lo.5| tolls' wWm maik t ^ ^ ao 
iiiitidi isiSj^ia^'f put® ring* ¥mm ^t^^ tmiit^l ^a^tl:r 
ami! ( m te- I S i ^ I m^ wiMiWm ^^mt imi$% nmrnmrnf 
ly eiiii»xi%rJtell^ i i^ i ipt l*. ?@#0ii« f i tu f » 7 i ^ ^ 
^ -MMl^ .^ @ t^i ^ l i^ ^mmm^' iri^iiit* ^^m- 'm^m-
MiM^ |9 %mm i W0 ^ ^ ^ w ) ^& %m§m w^^ i t t i ^ i 
«i%i^' lii^l' j ^ ^ l ^ wmm^m^ tiH^tig^ mil ii. fni^ W pit% 
mm- "mmrn^M M J^ - m ^ i i i i i l ^^- iN^li^ifie^ flnii^ 
C f fe» 0 /m I t ?^<f t !«• f t f i«ri i lSr i*®l ®i» % ,aii©i^«i' 
mm -^^m ?m§, t^ '^ m^i@ nii ^Mi^ i^  u ms^tMm 
Mm^ ^ttipM^n m^m^ nisi ii^ .l«!^ ti^  '^i ^m^^Sm^ 
ivir ir«^ ftstiii^ ^ ' ^ r i ^ l l ' '^n^^ #p i^«i lit^ ^mi^ 
m 
m wm&mwi^^^^^^ <^a^  t i ^ ^ l ^ m ^ t ^ flwm mm m^mm& 
tlsisiisii sm t^ ^n^^^^ w^isea w^VUBt m i ttstaiiill^^ e& la'liiSiNil. 
%^ Wmist pwt^m Wmm $^%m M mi^ l if t at^i^' rniA i$mm%. 
Bmmf- 'if' ^^m m^m^mf ftwm m& m i t H n l i i ^ m^^^^ ^ 
y^^ (^ iiai{ ^bSmm ftln^i* Mood fil^ srd aa^ t i%tMlirM@a Siit» 
tud niln i^^i^r^% t ^ itbir ti^atsdidi. ana 1 ^ l^lirifoim 
WL 
miopri t t mm M«t ^n^a^tii^ If Iter iff' «isiii»iyifli^  wiib 
p|^ l^ d^i0&€!^ 4s»ll^ i. ti^Mi fti3ar$ mm mm^Mm^ m hse^^ tmm 
^mim& Htm m is^^im%^ ss^m mU. 0m^MSm$ ^K» .f i^^ stlciii 
m Urn tmmitv&smil m3U$- ^ Wm ^3i^mm%* flm li3r»tiim 
im im^rn & m$^!ikm ml^o^^ i^ tsi^ onDt i^ r i;;f|Qlelii^« 
( m»m. m^ fmm. mm u 
l^ '^ ip|»lUM^ %^ ^@ migmm m^ ^mm far i^»&m ^ t l » ^ 
M 
^^l^flatti- w ^i^«s is m •mmtvMmmtf sAwmmt C WisMm 
&i ijy^ ^ niii lii«tii mi Itwlf^ arm ^@ l^@i. Isil.li^yt 
li© fHs"^ n^w^^ i^ n^^ y^ ' ^^m^ ^m0Mm ^ w^ mM^ 
4 f^ii^ i&i. Wimf: '^m pa^mM.- t^M$m^ mWM^iM te@ t i ^ ^^ 
f dtsmi^ tm 0f e^^i-ias muS, md^^im^ mW^lmmB mmm^i^ 
l£it ^m m^ iMM^t k^ ^m mm INiiti- m in imtimm sg^ t«@ 
^ 
j^€p€rtl(ms #f d t^@% ppi^rir p^ ^^ den si^ ieeonlirsp i^^Hmm 
in B^mm m& m»i^ i f i l^ mm^Bff mmt^ ( mai' |@^ )« 
tiKiiioiafii 9«ii3© f ^ 3r^i^#9^ ana r i ^ (tii^o^) fm « ^ 
C mmmmm WM% iim^ftori |@4% 11^^ nooi 10$E| ^btit i^or© 
l^)<6^ b| B^i^ p l&i Bsi^ l i ^ l llii9A 30?7t ^fsa^ ms. ^b&um 
M-
'^limllf^ ^ i^». iiii tti^# 1%^. f^Mfie iHWl^ mtistii 
«f «l|r ^# '^ ^^ t #f iil-^lili ^ ^M* ^t:ii CHiJli -i^^i^ 
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p b ^ l ^ ^ aelgl^i:tr t^tcstJT Stirinf ^@ sl^ l l^ a^ smskl p&tiis& &f 
^ 3 ^ ^ 4 ia^ : Urn fmtimx$ei, a l j||» lBi7t a^^ iNie lH Jl2i» 
I0K )^« i i ^^ i i i . fm%m$ mm to aff@#l i^iU«fm m^'^iW 
m^ lmM$jsMm i miml j § j^f. I^i?} la?^^ j ^ jdU 3^ ^^ $ 
1^3i^li^% cid&w la t^ )o ^iMm* ^ ^ aanon tifi^ii of oork 
fim i$9M% ^tMmn. mmamS^ wp^^^ ^m^g ^^ Haret 
i fpoir for ^ssr i^g^rs { np^eiaii' 1^ ifilltoi frfflrtilWIr I j f ^ 
> Of 
fr^yall^ lm% fmm ^wm m^X» f ^ t a^^ ^^ Nmd ^ma^ AH a 
•$mm list Hni. iQKeiiiiiial ii* iwi^ inliyib liit' ^iniHi i f ligiiii iiHi 
M M b lite iMii i^ ml' iigiiiit i&i 'Hn ilMiliiifMMi «M^» l iyii 
l#l|l|fei|l igiiyiv 'itfi^iiMi Hei A i^*ii»«ii^  iigigiig. 'iMgiigiii J^ Mi^iitmmA 
f|fcjt.ii j y U | ^ m^Miit. m^ 'tttfk 'fM||tll'jg-. Mil^|||MiHft M # ^y|M«||||k||'^  ;|i|#' 
TIBP^If^^liP^ ^^^JTaps^W^^^ l i ^ ip^p - iW 'P'™ ''*^* "^^^ ^ ^ p ' ^ t ^ i ^ F ^ i ^ ^^pflp (III "Will «w»wp^B' 
iiiy>:. tefaiait M^ liiigaiii jyiJBibiiiili til* tstm I'liii'liliiliiiii •If i luni l i i 
11)11 sMMfiyd^  liNEidii^ ykiii nf' iiiiii' iiMiii# i n iMO^yiiliii 
'iiiiHSiilgiiiiib ^ i i ' iiiiMi i f w&sB iWHiiii' lOiaiiiiS' n i i i i i i i M I 
igbrmii mmSi^ A §iatm lltfyi mitfHi^ lta tMeii :|l liiffliiiiiililllllii, liilidU 
I f W^- wMM m^M ^ i i i i i i nt i f ntniiiltfiiliilf -iK» iBiiHMil' I n 
Hm riiifi'iiliiri'ii' -nf H i i i^^rl^atmm IJMI aai|yu|; iMiii^  iiiitflBiyyilMi 
iii«iiM» niiMMi iterllMik. nriiiiiitriii M- ffeiii- n^^ spHiioni' i H i iiBMBi i i i i i i 
4bfi9^& M i i ^ nr l i * i i i M M i i l i i i i i . t l i i i i i i_ , i i j t t i i iMll iai* 
# 
UMi ^ iNnii iH' l i i i i I i9^  itai I iiiiiwiit ^^!^g!&$- UMii in £1 
mmm mm^ $m Wlh^^^ umiMii i i WtS^I^ i'S^I^ HiMIII HHSHI 
ij|Mi^ggb|jl ^i^kmmm^' ^ii^W% litiwiitlitilil irtlliiiliiiwiii tti Umii' iwifllhi^  
.gui ifj^iinii <^ iiiiiK igi ^ M i i i i i |g» 4iiMii i Si^ i i i t i ' f i i i i l i i i t ' i i i l 
iiii^ a i i ^ i y i^iini^ i f lMi< ttittiiii' tfii^ ' H ^ i i i i i i i isr ' 
H i i liMi'' flin SH^ : itfrigiiiii^ii i^Hlii MHiiiiiiiisii iiit'tiT t IMH iflttibf 
f l i i ib ' M i l Imi WSH^KM^^ HM- ciiiiM'iiHiii -nf ifNiyb^iiiflytoii 
i n ibg^ laiiMiiiit, tiidyyi n f i ^ nfnft'fi'iffliiii i^iiidyttHl 
M Hit i ^M' IMKNII^' 
I M S * Ute i i i i i i i i i ^ M* iPS l i lEilt M^ ifiltfWffii liiiiikQieiiii^ 
iip-^lflW^ ^P^Pi^jr •'P'l!^^- M'!'!- I'WI'' flPr^ "^WipiPf jmf^'^'yi'W" .1.^ 'HjST 
l i i P -MH '&stM§Uk i i i i a i taiMi M H I iStMk ^H^SM^ i&i 'HMf -Mfiiia*'' 
I M M lit. 'liijiiii. lyi' ^Ihii 'fliyi%iiMiliiMi i f ' iiliiiiiiiniiiiiliiiiiii'iliiii ftv 
i n H i r l l i i i i ^ ^ i i i i i i l UMI n i ^ iMiigbyigii igliiiii. :i|y| 
i d i i i i i l i f i i n M I M i i 'imPii^-lliig i n ftiMi lisdyii l i i i i ' i i i l 
mmmim mmm i: 'Jnii mm h 
Hie pmt #jr pfMimtf ^ ^iMm iM^ miBm nHiit ^0 PNN 
imfh M pljm%& ^wmM mm^imf groirtii i t fmm ^m w^ 
m^ ptSjom psmrn^^^mk^ ^hi%» mmm^WIMmm hme simm is^m 
m& vitl^ I04a)« M mn^ j^^mm^ Urn sim^»4^lmm%» m& 
mmsSMff^ ^ IKS ^ imm^ pl^o^HietleiyUir C Qm}j^sSa% 3DS3. ) 
^ms»^^§ t^ ^mi&^ m^ - ^ Dmi^a C2 i^7>f l i i r t s s^i!r 
^ t i^cffiiiTF ^^ y^oH^  id««iii|^ m^. 0r ^ -@ssi9r 
4S 
i«i^ si@«il titliii iiMiv$4itiS Into n^^Uidir «€ill^* 3^ 4il<ici^l@amft^ 
1ti0^  l«3fiii;lMliml M,fiM-$m» m^^mm$& Urn f ^ ^ m ^ ^a^^mXm 
i^ »l.l«8r @i^^« i i u p ^ diifftarci^tia^ i3Nim ft^tiform ^iU0 ^ 
4»vii|S|ii3^ ft«0Qssa^^ ittUn ii»d i i l ^ or ifithi«rt mM^e^ 
M 
^« »l3.ai ae ^^ui^  ## lit f^mty $Mmmm% ^ mWm 
^h^mm •]^^ws^ M mm mmm nsrltet vii^ tte «^ti## «^ 
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to ttndy tho aorpholofieal. •ttriationty tii« plil.o«B 
fibrtSf iarl«a f ibr«t | ir»sf«Xf «id • ! • •# • l*MAts iriLll to 
••parftttd %f MevraUoii proettti follovlat tiM M^9d 
d«terl&«4 ^y (Ohoot* lb Xmwi 1978$ Qhouit •% « l * | }j97t}, 
8 OB tqoar« U.oekt of tiut vood and twrk taivl^f wi l l 
b« tUeod <*ft«r fiziiig in F.A.A* for about 8 dart) In 
tanimtla l plmo at o thioknota of i^pyoziMtaljf 0*5 M*^"^'*"* 
thtaa allcaa v l l l than ba traatod with ijC KaoH aoltitioa 
for 3«5 d«ya at 45*S0*C| to aoftan the tiaatioa« Thar « i U 
b% tranafafrad to f»aah RaoH aoltttion of tha aaaa eonoantra* 
tlon af tar 78 lioura* Pariodieal olioekiBg of tha traatod 
alleoa v l U ba dona to know tho aetoal eondltioii* Iha 
troataant v l l l raaalii aa auab t i l l tha aalU of tha aUeoa 
baeoM auffleioBtlr looao to allon tho aoyarotloii of tho 
IndlTidiial olaaanta on « allda aftar aspiring a aUi^t 
praaaura ovar tha eoT«r aUp whilo aomtlnf* 
Aftor catting tha doalrad ataga tho aiieoa wi l l bo 
vaahad and atoinad la iS aqaaoiia aolutlon of oithor oatra 
blna or laeaold for X2«at hour a ( both for aiavo olaaanta) 
dopondifig on tha aoaaon of eoUoetioo. I*aeaoid v i U bo 
proforrod la vliitor boeaaao I t aakoa eloar tho oloauro of 
alovo poroa br ealioaai and aofSraniii for f l l raa and foaaola* 
Maeoratod aatarlal aar ba atolaad la •arlona ooablaationt 
a»g» Haoaotoxrliaa itaaark broMH* 
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